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alloy. 
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recording layer 

and reflection layer on a transparent board. The recording layer 
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reflection 
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cyano 

group; Rl and R2 = 3-8C alkyl; R3 = H or 1-3C alkyl; X- = C104-, PF6- 

# C6H5S03- 

or p-CH3C6H5S03- . 

USE - The optical recording medium such as data storing disc, 
recordable audio 

compact disc and photograph compact disc are provided. 

ADVANTAGE - The storage stability of the recording medium is improved 
an it is 

manufactured inexpensively. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical recording medium in which one record is 

more possible in a detail about an optical recording medium. 

[0002] 

[Description of the Prior Art] An optical recording medium is classified into the mold (Rewritable:RW) 
a recordable postscript mold (Write Once Read Many:WORM), after [ record ] elimination, and 
eliminable in which re-record is possible only within 1 time. 

[0003] The gestalt of a disk is put in practical use as an optical recording medium of current and a 
WORM mold. Especially, the remarkable advance is shown in fields, such as a data storage mold disk, a 
recordable audio compact disk (Compact Disc:CD), and Photograph CD. In order to make possible 
general CD and the transposition of such an optical recording medium, it is required that a reflection 
factor should be high, and the carrier-to-noise ratio (Carrier-to-noise ratio: CNR) property should be 
excellent, and it should have the preservation stability of record and high record sensibility. 
[0004] Thus, the compact disk (Compact Disc-Recordable:CD-R) recordable as CD and an optical 
recording medium which has compatibility is known. After coating the organic coloring matter which 
can absorb light and forming a recording layer on a transparence substrate, this optical recording 
medium forms a reflecting layer in that upper part, and is manufactured. Such an optical recording 
medium is advantageous in respect of economical efficiency and productivity compared with the optical 
recording medium which uses a metal thin film as a recording layer (refer to U.S. Pat. No. 5,090,009). 
[0005] Cyanine system coloring matter can be used as organic coloring matter which forms said 
recording layer. Here, cyanine system coloring matter is two nitrogen-containing heterocycles. - The 
coloring matter which has the cation structure combined with CH= or its chain is named genetically and 
pointed out. And gold, silver, aluminum, copper, etc. are known as matter which forms a reflecting 
layer. Although gold is [ among these ] most suitable as a reflecting layer morphogenetic substance, it is 
not desirable in respect of economical efficiency. Since the reflection property is poor when using 
aluminum as matter for reflecting layer formation, the compatibility of an optical recording medium 
falls. And in using copper as matter for reflecting layer formation, there is a problem to which the 
endurance of an optical recording medium falls. 

[0006] On the other hand, although it is advantageous compared with the case where gold is used in 
respect of economical efficiency when using silver as matter for reflecting layer formation, cyanine 
system coloring matter is disassembled by the reactivity of silver and cyanine system coloring matter, a 
block error rate and a jitter value increase, and serious problems, - the information an EFM signal 
property not only deteriorates, but recorded is lost ~ occur ( refer to Japanese JP,7-254167,A). In order 
to solve such a problem, the approach using the expensive special cyanine system coloring matter which 
mixed cyanine system coloring matter with the stabilizer to 1 : 1 as matter for record stratification, and 
reduced reactivity with silver was proposed (refer to U.S. Pat. No. 5,154,958). However, this approach 
has the problem that an expensive stabilizer generally raises the manufacture unit price of an optical 
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recording medium for the ******** reason for large quantities. 

[0007] Therefore, this invention persons came to complete this invention by manufacturing a recording 
layer using cyanine system coloring matter with it, in order to solve said problem. [ low and reactivity 
with the silver used for a reflecting layer, and ] [ low price ] 
[0008] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering the 
optical recording medium with which the preservation stability of record has been improved and the 
manufacturing cost's was reduced. 
[0009] 

[Means for Solving the Problem] : which said recording layer contains the cyanine system coloring 
matter and the stabilizer of the following general formula (I) in the optical recording medium containing 
the recording layer and reflecting layer by which this invention was formed one by one on the 
transparence substrate at the target, and said reflecting layer provides with the optical recording medium 
characterized by consisting of silver or a silver alloy in order to attain said purpose - [Formula 2] 




[0010] By said formula, Yl, Y2, Y3, Y4, Y5, Y6, Y7, Y8, Y9, Y10, Yl 1, and Y12 Hydrogen, It is 
chosen out of the group which consists of a halogen, nitroglycerine, and a cyano group,;Rl and R2 are 
C3-8 alkyl groups in mutually-independent, and;R3 are hydrogen or CI -3 alkyl group. ;X- C104-, When 
it is chosen out of the group which consists of PF6-, C6H5S03-, and p-CH3C5H6S03-, however R3 is 
hydrogen, At least one of Yl, Y2, Y3, Y4, Y5, Y6, Y7, Y8, Y9, Y10, Yl 1, and Y12 is chosen from the 
group which consists of a halogen, nitroglycerine, and a cyano group. 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is further explained to a detail. 

[0012] The substrate used for this invention may be manufactured by approaches, such as injection 

molding using a stamper (stamper), using the polycarbonate usually used for an optical disk as a 

substrate ingredient at a target. As for the width of face of 1 80 thru/or 250nm, and a groove bottom, it is 

[ the tracking depth of flute of said substrate ] desirable that they are 250 thru/or 450nm. 

[0013] The cyanine system coloring matter of a general formula (I) is used for said recording layer. In a 

general formula (I), R3 is a methyl group, and all of Yl, Y2, Y3, Y4, Y5, Y6, Y7, Y8, Y9, Y10, Yl 1, 

and Y12 of desirable cyanine system coloring matter are hydrogen. 

[0014] Said recording layer contains further the stabilizer other than cyanine system coloring matter. A 
stabilizer is matter usually used for a target as a stabilizer for the time being in the fields, and its singlet 
oxygen quencher (singlet oxygen quencher) is desirable here. As an example of a typical quencher, there 
are a phenylamine system quencher, a nitroso aniline, nitrosophenol, etc. The mixed weight ratios of the 
cyanine system coloring matter of said stabilizer and general formula (I) are 3:100 thru/or 15:100. 
[0015] As for record layer thickness, it is desirable that they are 100 thru/or 250nm. A recording layer 
can be manufactured by the usual approaches, such as spin coating and sputtering, for example, 70 after 
coating cyanine system coloring matter and a stabilizer with the spin coating approach using the solution 
melted into a suitable solvent (example: 2, 2, 3, and 3-tetrafluoro propanol, diacetone alcohol, alkoxy 
alcohol) thru/or 90 degrees C — 30 minutes — or it dries for 1 hour and can manufacture. 
[0016] Silver or a silver alloy is used as a reflecting layer of this invention. A silver alloy may contain 
elements, such as iron, silicon, and gold. Silver or a silver alloy reflecting layer can be manufactured by 
approaches, such as the usual sputtering and evaporation. The thickness of silver or a silver alloy 
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reflecting layer is about 30 thru/or 90nm. 

[0017] Moreover, although a protective layer can be further formed on a reflecting layer, UV hardening 

mold resin etc. is usually used. 

[0018] 

[Example] Hereafter, the following example and the example of a comparison explain this invention to a 
detail farther. However, it is only illustrating this invention and the following example and the example 
of a comparison are not restricting this invention. 

[0019] [Example 1] The polycarbonate disk substrate with 1.2mm [ in thickness ] and an outer diameter 
of 120mm in which spiral mold tracking (depth [ of 220mm ], width-of-face [ of 350mm ], and pitch 
1.6micrometer) is formed by the injection-molding method using a stamper was manufactured. 
[0020] After 1ml of 2, 2, 3, and 3-tetrafluoro propanol solutions containing the phenylamine system 
stabilizer (Nippon Kayaku product IRG 0222) of the amount applicable to 3 % of the weight (Fuji Photo 
Film product) of coloring matter of the following general formula (II) and 3% of the weight of coloring 
matter weight was dropped at the substrate core of said disk substrate, said substrate was rotated for 10 
seconds at the rate of 1500rpm. Subsequently, said substrate was dried at 70 degrees C for 2 hours, and 
the recording layer (thickness: 150nm) was formed. 
[0021] 
[Formula 3] 



[0022] Sputtering of the silver was carried out to the upper part of said recording layer, and the 
reflecting layer of 60nm thickness was formed in it. After carrying out spin coating of SK3200 (Sony 
Chemicals Corp.) which is ultraviolet curing mold resin in the upper part of this reflecting layer, the 
optical disk was completed by irradiating ultraviolet rays and forming a protective layer. 
[0023] [Example 2] If it removed having used the compound of the following general formula (III) 
instead of the compound of a general formula (II), the same procedure as an example 1 was repeated, 
and the optical disk was manufactured. 
[0024] 
[Formula 4] 



[0025] [Example 1 of a comparison] If it removed having used the mixture of the 4:6-fold quantitative 
ratio of the compound of the following general formula (IV), and the compound of the following general 
formula (V) instead of the compound of a general formula (II), the same procedure as an example 1 was 
repeated, and the optical disk was manufactured. 
[0026] 
[Formula 5] 
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(IV) 



C4H9 



CiHg 




[0027] 
[Formula 6] 



(V) 



[0028] [Example 2 of a comparison] If it removed having used the mixture of the 4:6-fold quantitative 
ratio of the compound of the following general formula (IV), and the compound of the following general 
formula (VI) instead of the compound of a general formula (II), the same procedure as an example 1 was 
repeated, and the optical disk was manufactured. 
[0029] 
[Formula 7] 



[0030] [Example 3 of a comparison] If it removed having used the compound of the following general 
formula (VII) instead of the compound of a general formula (II), the same procedure as an example 1 
was repeated, and the optical disk was manufactured. 



[0032] [Example 4 of a comparison] If it removed having used the compound of the following general 
formula (VIII) instead of the compound of a general formula (II), the same procedure as an example 1 
was repeated, and the optical disk was manufactured. 
[0033] 
[Formula 9] 



[0034] [Example 5 of a comparison] If it removed having used the compound of a general formula 4 




(VI) 




[0031] 
[Formula 8] 
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instead of the compound of a general formula (II), the same procedure as an example 1 was repeated, 
and the optical disk was manufactured. 

[0035] The property of the optical disk manufactured in said example and the example of a comparison 
was evaluated as follows. 

[0036] <Environment-resistant property> The manufactured optical disk is carried on a turntable. 
Making it rotate with the linear velocity of 1 .4 m/s Controlling for a laser beam to pass a resin substrate 
using the drive (the model name of an apex (Apex) company: OHMT-2000) which has the optical head 
in which semiconductor laser with a start wavelength of 785nm was carried, and to irradiate a tracking 
slot According to the usual approach currently used in the compact disk, the eight-to-fourteen 
modulation signal was recorded by the 4-8mW laser output (refer to Red Book (Red book) of Philips, 
and an Orange Book (Orange Book)). 

[0037] Subsequently, the optical disk was left under 70 degrees C and conditions of 80% of humidity for 
72 hours, and the environmental-proof test was performed. The comparative analysis of the eight-to- 
fourteen modulation signal before and behind this test, a jitter, and the block error rate is made, an 
environment-resistant property is evaluated, and that result is shown in Table 1. 

[0038] As shown in Table 1, the optical disk manufactured according to the example of this invention is 
excellent in the eight-to-fourteen modulation signal, jitter, and block error rate property after an 
environmental-proof test compared with the optical disk manufactured by the example of a comparison. 
[0039] 
[Table 1] 

si 





<l.Vl_,"> 


*sy9— (ns) 




3T 
fcVKpit) 


3T 

7^K(land) 




tt 


0. 515 


21. 5 


24. 1 


0. 12 


& 


0. 467 


19. 3 


21. 6 


0. 20 




tt 


0. 365 


24. 1 


29. 0 


0. 11 


m 


0. 342 


33. 4 


25. 5 


0. 18 




tt 


O. 348 


33. 4 


22. 0 


0. 35 


£ 












tt 


0. 427 


29. 5 


27. 6 


0. 10 




0. 350 


26. 6 


27. 2 


0. 70 


ttC0)J3 


tt 


0. 507 


28. 4 


32. 9 


0. 38 


& 


0. 467 


28. 4 


33. 8 


1. 10 


fct«094 


tt 


0. 450 


26. 1 


29. 0 


0. 45 




0. 360 


27. 0 


32. 4 


2. 20 


• : I, - **S«fflfi»Otf-**f£-*fi|(peak to peak value of the hi 

ghest fundamental frequency) 
•• : I t „ = HF**0*±tt, t*sbfc, fttt£Mttfttt(the top level of 
HF signal, 1. e. , the lowest fundamental frequency) 



[0040] <CD specification check> -- a ********[ that the optical disk manufactured in said example 1 
and the example 5 of a comparison fulfills CD specification ] - CD evaluation machine [-- model name 
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[ of an apex (Apex) company ]: - after evaluating using OHMT-2000], the result is shown in Table 2. 

[0041] 

[Table 2] 

m2 





mmn 


*«0|5 


CD&fc 


*no p 


67% 


53% 


65%#_h 


Ml 'Hop 


0. 875 


0. 855 


0. 60£l± 




0. 515 


0. 418 


0. 30-0. 65 




21. 5 


33. 6 


35nsjfcttl 




24. I 


33. 6 


35ns^il6 


• : R, M =SWsPfc«trj lf —I[^^£SSiS* (reflection and double pass 

substrate transmission) 
**: In^ftfiM^ftlBcOf-^We-^IKpeak to peak value of the 

Lowest fundamental frequency) 
1 : l„ p =HFte%<D9i±.m,+%t>%.&&&mm$i%.mthe top Jevel of 

HF signal, I. e. , the lowest fundamental frequency) 
**: I 3 =fti*5SaSjaig^:^K'— ^fcftf— ^IKpeak to- peak value of the 
highest fundamental frequency) 



[0042] Although the optical disk manufactured according to the example 1 of this invention fulfills all 
CD specification conditions as shown in Table 2, the optical disk manufactured by the example 5 of a 
comparison is not filling CD specification conditions with the field of a reflection property. Moreover, 
also in the signal property and the jitter value, the case of an example 1 was excellent compared with the 
example Sofa comparison. 
[0043] 

[Effect of the Invention] The preservation stability of record is not only improved, but as for the optical 
recording medium of this invention using silver as a reflecting layer morphogenetic substance, a 
manufacturing cost is reduced, using the cyanine system coloring matter of a general formula (I) as 
record stratification matter. 



[Translation done.] 
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